and an association of 104-MW aggregated units.
The most investigated endotoxins, in regard to chemical composition, structure, and biological activities, are the Enterobacteriaceae lipopolysaccharides (LPSs). LPS preparations obtained from other bacterial species generally exhibit distinct chemical and biological properties. We have previously shown that chemical composition and biological properties of LPS from Haemophilus influenzae type a, extracted by either the phenol-water method or the NaCl-sodium citrate procedure, differed from those of classical enterobacterial LPS. Thus, we considered it as an endotoxin-like substance (11) . The phenolwater extract was found to be mitogenic for normal and nude mouse spleen cells (14) . Several authors have reported that H. influenzae LPS exerts a paralyzing action on the ciliated respiratory epithelium and is an etiological agent for chronic nonspecific lung diseases (1, 2, 20) . Partial hydrolysis of the H. influenzae LPS with ion exchangers, in the presence of chloroform to remove the lipid component, leads to the preparation of a polysaccharide fraction called PS. Lethality to mice, pyrogenicity in rabbits, Limulus assay, and Shwartzman and Sanarelli reactions demonstrate that PS does not possess endotoxin activities (12) . PS was also found to be immunogenic in rabbits and able to enhance the phagocytic activity of polymorphonuclear (15) . It is generally admitted that the biological activities of LPS are carried by the lipid moiety and that the polysaccharide fraction is responsible for the antigenic specificity (5). Thus, we investigated whether PS, in addition to its immunogenic activities, was able or not to activate mouse spleen cells in vitro. The heterogeneity of PS was also studied by molecular filtration before and after EDTA treatment and by polyacrylamide gel electrophoresis. We thus attempted to establish a relation between chemical constitution of fractions obtained by gel filtration and immunological activities in vitro.
MATERIAL AND METHODS
PS from B. influenzae type a LPS. H. influenzae type a LPS was extracted from H. influenzae type a strain 52158 (Institut Pasteur, Paris) by using the phenolwater procedure followed by a streptomycin treatment to remove RNA and decrease the protein content (11 Gel filtration of PS IV and PS II on Sephadex G200 showed a single peak and confirmed their molecular weights. Incubation of the dialyzed PS IV in 0.01 M CaC12 for 24 h at 20°C did not allow the reaggregation of this fraction. Polyacrylamide gel electrophoresis of PS II and PS IV disclosed a single band (Rf = 0.80 ± 0.05) (Fig. 2) . The lack of electrophoretic mobility of ) after Sepharose 4B gel chromatography. Material (5 ml at 3 mg/ml) was eluted with 0.01 M Tris-hydrochloride with and without 0.02 M sodium EDTA (pH 8) (bed dimensions, 1.5 by 20 cm; total volume, 42 ml; void volume, 12 ml). Each tube contained 0.9 ml. (16) . Effect of cell fractionation. Figure 4 shows that, unlike ConA, LPS and PS did not induce blast transformation in the T-cell-enriched fraction obtained from normal spleen cells by passage through nylon wool columns. Depletion in adherent cells reduced thymidine incorporation in control and LPS-or PS-stimulated cultures (Fig. 5) (19) . In addition, PS was found to be adjuvant active in vitro, since it enhanced antibody response of mouse spleen cells to TNP polyacrylamide antigen (unpublished data). It is generally admitted that lipid A is responsible for most of the biological activities of enterobacterial LPS, such as mouse B-cell activation and immunological adjuvant effect, and that the polysaccharide moiety is associated with 0 antigenicity (5). Removal of the ester-linked fatty acids from E. coli LPS gave a nonmitogenic polysaccharide. However, conversion of such a polysaccharide to the polyanionic derivative produced a compound with weak mitogenic activity (9) . Polysaccharide-rich fraction obtained from Serratia marcescens LPS was found to be nontoxic and enhanced the anti-sheep erythrocyte response in cultures of mouse spleen cells, but failed to stimulate thymidine incorporation into mouse splenocytes (4) .
LPS is believed to be arranged in a bilayer in which the hydrophiic polysaccharide components are exposed to the aqueous environment, while the hydrophobic fatty acid groups are sandwiched together in the center of this bilayer. This structure is stabilized by divalent cations, and dissociation by chelating agents was used to study the physicochemical and immunological properties of LPS (3) . Therefore dissociation of Moreover, using electroimmunodiffusion, we reported recently that PS I carries most of the specific antigenic determinants (15) . EDTA treatment showed that chelation of cations by EDTA suppressed immunological activities of PS. Subsequent analysis showed that PS was composed of an association of stable and aggregated molecules. The stable substances were present in PS III, and aggregated units were found in PS IV. Attempts to reaggregate PS IV failed and indicated the stability of this fraction. Polyacrylamide gel electrophoresis suggested the homogeneity of PS II and PS IV.
In contrast, SDS treatment dissociated polysaccharide macromolecules and could not detect the heterogeneity of PS I and PS III. A better resolution of the ultracentrifugation method should allow us to separate polysaccharide units and then to study their structures and immunological activities after various associations among themselves. Nevertheless, present results suggest that the immunologically active part of PS consists of a stable molecular group (MW = 106) and an association of aggregated units (MW = 104). Both molecular groups were necessary to induce DNA synthesis and immunoglobulin M production in B lymphocytes.
